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THE REPLY FILED 02 October 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

1 . [X] The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of 

this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which 
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) 
a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following 
j time periods: 

a) ^ The period for reply expires 3_months from the mailing date of the final rejection. 

b) ED The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS. FILED WITHIN 

TWO MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1 .17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as 
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1 .704(b). 
NOTICE OF APPEAL 

2. O The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41 .37 must be filed within two months of the date of 

filing the Notice of Appeal (37 CFR 41 .37(a)), or any extension thereof (37 CFR 41 .37(e)), to avoid dismissal of the appeal. Since 
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 
AMENDMENTS 

3. O The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 

(a) IZI They raise new issues that would require further consideration and/or search (see NOTE below); 

(b) D They raise the issue of new matter (see NOTE below); 

(c) □ They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 

(d) O They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: .(See '37 CFR 1.1 16 and 41.33(a)). 

4. O The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): . 

6. □ Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the 

non-allowable claim(s). 

7. £3 For purposes of appeal, the proposed amendment(s): a) ^ will not be entered, or b) □ will be entered and an explanation of 

how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: . 

Claim(s) objected to: . 

Claim(s) rejected: 1.3,5.6,8. 10. 15. 16, 18-20.22-26.28.30-34.36.38.45-50.52-54.56-74 and 76-85 . 

Claim(s) withdrawn from consideration: . 

AFFIDAVIT OR OTHER EVIDENCE 

8. □ The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 

because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1 .1 16(e). 

9. □ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 

entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1). 

10. □ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

1 1 ■ ED The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
see attachment sheet. 

12. □ Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). 

1 3. □ Other: , EUGENE LEE 

PRIMARY EXAMINER 
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Continuation Sheet (PTO-303) Application No. 

Applicant argues that motivation for combining the Fenner and Kellett references, but in arguing this point, only argues in relation to the 
instant application and Fenner. Any discussion of the motivation for combining references must necessarily include a discussion of the 
appropriateness of the combination of references, not simply a discussion of one of the references and how it relates to the instant 
application. 

The remainder of the Applicant's arguments are similar and argue only regarding the singular Fenner reference instead of the combination 
of references, Fenner and Kellett. 
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Amendments to Lho Claims 



1. (Previously presented) A commercially mass-produced, 
integrated circuit (IC) comprising: 

a solid substrate ot one conductivity type; 

a solid material pocket of a different conductivity type 
having a side surface and positioned on a selected top surface 
ot said substrate; 

a signal-translating, electronic rectifying barrier located 
between said solid material pocket and the selected top surface 
of said substrate; rind 

a solid state material region adjoining said solid 
substrate, said electronic rectifying barrier, and the side 
surface of said solid material pocket; 

said solid state material region having a depth accuracy ol 
better than 0,13 microns and 

being continuously and perfectly bonded mctaiiurgically to 
ail said solid substrate, said solid material pocket, and said 
rectifyinq barrier, without the almost always present thermally 
and electrically insulating voids and microcracks visible at 
1,000 times magnification in interfacial bonding regions between 
the bonded device component,* . 

2. (Canceled) 

3. (Currently amended) A mass-produced integrated circuit 
as in claim 1 in which a. lateral edge of at least one or said 
solid substrate, said solid material pocket, and said electronic 
rectilying barrier has a specified lateral dimension having 
dimensi onal ao euroey of a tew hundred atomic layers. 

4. (Canceled) 
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5- (Previously presented) A moss -produced integrated 
circuit as in claim 1 in which a selected significant portion of 
a mojor surface of at least one of said solid material pocket, 
said selected top surface of said substrate, said solid state 
material region, and said electronic rectifying barrier 
gradually changes a vertical thicknccc thereof w.i hh closeness in 
a lateral direction to a lateral edge of said electronic 
rect i f y i nu bar r i e r . 

6. (Previously Presented) A mass-produced integrated 
circuit as in claim 1 in which a selected significant portion of 
at least one of said solid material pocket, said selected top 
surface of said solid substrate, said solid state material 
region, and said electronic rectifying barrier montonically 
changes o vertical thickness thereof with closeness in a lateral 
direction to a lateral edge of said electronic rectifying 
barrier, 

7. (Canceled) 

8. (Previously PresenLed) A mass-produced integrated 
circuit as in claim 1 in which at least a major surface of one 
of said electronic rectifying barrier and said solid material 
pookHt is curved. 

9. (Canceled) 

10. (Previously Presented) A mass-produced integrated 
circuit as in claim I in which the side surface of said solid 
material pocket is curved over a major portion thereof. 
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11. (Canceled) 

12. (Canceled) 

13. (Canceled) 

14. (Canceled) 

15. (Original) A mass-produced inteqroled circuit, as in 
claim 1 in which at least one of top and bottom major surfaces 
of s/iid electronic rectifying barrier is curved. 

16. (Previously Presented) A mass-produced integrated 
circuit as in claim 1 in which a selected portion o.C said 
electronic rectifying barrier has a vertical thickness which 
gradually increases with closeness in a lateral direction to a 
lateral edge of said electronic rectifying barrier. 

17. (Canceled) 

18. (Previously Presented) A mass-produced integrated 
circuit as in claim 1 in which said electronic rectifying 
barrier is thin and has a laterally-extending dimension of less 
r.hnn one micron. 

1 !)'. (Previously Presented) A mass-produced integrated 
circuit, as in claim .1 in which: 

said solid state material reqion consists essentially of a 
solid material selected from the group consisting of ovi.de, 
glass, organics, semiconductor, metal, inLcrmctallics , organics, 
semiconductor/ a dielectrics material, intrinsic semiconductor, 
and an electrically insulating solid; 
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said electronic rectifying barrier is selected from the 
group consisting of a 1?N junction, a hetero junction, a metal- 
oxide junction, and a Schottky barrier; and 

said solid material pocket i s of a semiconductor material 
selected from the group consisting of Cc, Si, GaAs, GaP, Inl\ 
InSb, other III-V semiconductor compounds , other II-VI 
semiconductor compounds, and mix Lure thereof. 

20. (Currently amended) A mass-produced, miniaturized 
semiconductor device conipr i sing; 

a first semiconductor material body having a first 
polarity ; 

a second semiconductor material body located generally 
vertically underneath so id first semiconductor material body and 
hrtving a second polarity that is opposite the first polarity; 

a signal -translating, electronic rectifying barrier formed 
between said first and second semiconductor material bodies; and 
a third solid state material body having an electrical 
conductivity at least one order of magnitude different from 
those of said first and second semiconductor material bodies; 

said third solid state material body contacting respective 
portions of each of said first, nnd second semiconductor material 
bodies and said electronic rectifying barrier, and having two 
differentially surface-expanded sides that are not parallel to 
each other to thereby form on the device a terminal portion e£ 
no more — bhra-n a micron in ha ving a thickness in a ucloofccd 
direction — and being accurate to wit-h-if* of a few hundred atomic 
layers . 

21. (Canceled) 
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22. (Previously Presented) A semiconductor device as in 
clnim 20 in which fit least one of said first Rem Lconductor 
material body, said second semiconductor material body, and said 
third solid state material body is of nn intrinsic semiconductor 
material. 

23. (Previously Presented) A semiconductor device as in 
claim 20 in which said third fcolid state material body has an 
AR-formed metallurgicn 1 1 y yraded-seal continuity of a gcaded- 
seal type with respect to at. least one of said first and second 
semiconductor material bodies. 

24. (Previously Presented) A semiconductor device as in 
claim 20 in which the terminal port. ion of. said third solid state 
material body is vertically within less than a distance from a 
selected point inside said electronic rectifying barrier; 

said distance being selected from the group consisting of 
one micron and 0.1 micr ons - 

2b. (Previously Presented) A semiconductor device as in 
claim 20 in which said l.hird sol id state material body has a 
geometry, position, and orientation relative to said first and 
second semiconductor material bodies, to allow adequate stress 
and strain modification on said electronic rectifying barrier 
thereby improving device performance. 

26. (Previously Presented) A semiconductor device as in 
claim 25 in which said third solid state material body is 
favorably stressed, and has a blunt and rounded bottom of zero 
width so that, lateral mismatch stresses at the bottom in the 
zero width direction is also zero, and 
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in which the rounded boltom ot said third solid state 
material body is located within a specified distance from a 
designated point inside said electronic rectifying barrier to 
achieve a beneficial proximity effect; 

said specified distance being selected from the group 
consisting ot one micron and 0.1 microns. 

27. (Canceled) 

28. (Previously Presented) A semiconductor device as in 
claim 20 in which said third solid statu material body is of on 
electrically insulating material selected from the qroup 
consisting ot an oxide, a nitride, organic* , semiconductor, 
metal, intermetallics, a dielectric material , intrinsic 
semiconductor/ other insulator, or u mixture thereof . 

29. (Canceled ) 

30. (Previously Presented) h semiconductor device as in 
claim 20 in which said third solid state material body has a 
designed, thrcc-dimensionaily controlled shape, size, and 
location accurate to fractional microns. 

31. (Previously Presented) A semiconductor device as In 
claim 20 in wh i oh Sriid third solid state material body hns a 
rounded portion forming nn inverted arch making the device more 
mechanically stable and reliable. 

32. (Previously Presented) A semiconductor device as in 
claim 20 in which the terminal portion of said third solid state 
material body is less than 1 micron wide in n selected 
direction. 
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33. (Previously Presented) A semiconductor device as in 
claim 20 in which said electronic rectifying barrier has a 
curved major surface. 

34. (Previously Presented) A semiconductor device as in 
claim 2 0 in which said third solid state materia 1 body has a 
cylindrical surface 

35. (Canceled) 

36. (Previously Presented) £ semiconductor device as in 
claim 20 in which said electronic .rectifying barrier is stressed 
to improve a performance of said semiconductor device. 

37 . (Canceled) 

38. (Previously Freseni.ed) A semiconductor device as in 
claim 20 in which: 

said third solid Ri.al.e material body consists essentially 
of a material selected from Lhe group consisting of a solid, an 
electrically insulotinq solid, oxide, ylass, organic;*, 
semiconductor, metal, intermetallics, a dialectical rnnt«ri.al, 
intrinsic semiconductor , and a mixture thereof; 

said electronic rectifying barrier is selected f rom the 
group consisting of a PN junction, PI junction, NI junction, 
melal-oxide, oxide semiconductor, inter facial. rectifying 
barrier, and hetcro juncti on , and other optoclcctromciqne tically 
active signal-tranKlnf.ing region, a Snhottlcy barrier; and a 
mixture thereof; 

said first semiconductor ma to rial body is of a 
semiconductor material selected from the group consisting of Ge, 
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Si, GaAs, G.iP, inM, TnSb, other Ill-V semiconductor compounds , 
other II-VI semiconductor compounds , and mixture thereof. 

39. (Canceled) 

40. (Canceled) 

4 1 . (Cancel ed ) 

42. (Canceled) 
4 3 . (Canceled) 
44. (Canceled) 

45- (Previously Presented) An integrated circuit as in 
claim 1 in which so id electronic rectityinq barrier adjoins both 
said solid substrate and said solid state material region at a 
place where a periphery of an id electronic rectifying barrier is 
dif ferenlinl ly surf ace-expnnded l.o pnssivate the adjoining 
rectifying barrier and l.o reduce noise, instability , leakage 
current, electrical shorts, and failure due to low breakdown 
voltage. 

4G. (Previously Presented) An integrated circuit, ns in 
claim 1 in which said solid state material region is n 
vertically elongated region of lccc than 1 micron in width or 
size with an accuracy of less than 0-13 microns, and having a 
bollom of a shape selected from the group consisting of flat, 
rounded, cylindrical, hemi spheric?)! , and conical or V-shaped. 
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47. (Previously Presented) An integrated circuit, as in 
claim .1 including meons for circulating a rapidly moving cooling 
fluid in a microscopic vicinity of said signal translating, 
electronic rectifying barrier to ochieve surface cooling of said 
electronic rectifying barrier. 

48. (Previously Presented) An integrated circuit as in 
claim 1 in which said electronic rectifying barrier has a 
lateral edge, nnd nt least one of said solid material pocket, 
said recsl.lf.yinq barrier, nnd said solid state material region 
has a portion thereof which gradually and continuously changes 
its vertical thickness with closeness to sa-id lateral edge of 
said electronic rectifying barrier. 

49. (Previously Presented) An integrated circuit as in 
claim 1 in which at least, one of i d solid material pocket, 
said rectifying barrier, and said solid state material region 
has a selected portion thereof which gradually and montonically 
changes its vertical thickness with closeness to said lateral 
edge of said eleoti-onic rectifying harrier. 

50. (Previo\isly Presented) An integrated circuit as in 
claim 1 in which a selected portion of at least one of <o major 
surface of said solid material pocket, said electronic; 
rectifyinq barrier, and said solid state material region is 
curved. 

51. (Canceled) 

52. (Previously Presented) An integrated circuit as in 
claim I in which said solid state material region is an 
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elonqated deep and narrow, solid state material region; and 
including : 

a second elongated deep and narrow, solid state material 
region microscopically close lo said elongated deep and narrow, 
solid state material region; 

each of said elongated, deep and narrow, solid si. ate 
material region and said second elongated deep and narrow, solid 
state material region being within a micron of both said solid 
substrate and said electronic rectifying barrier; 

said. second elongated, solid state material region also 
having a second submicron widt.h or size at a second terminal 
portion thereof where it is closest to said electronic 
rectifying barrier; and 

both said elongated, solid state material region and said 
second elongated, solid state material region having aspect 
ratios exceeding 3, being oriented normally of a common major 
bottom surface of said solid substrate, and extending downward 
from a common top surface of said solid material pocket whereby 
said elongated, solid state material region and said second 
elongated, solid state material region are parallel to each 
other. 

53. (Previously Presented) A semiconductor device as in 
claim f>2 in which said elongated, solid state material region 
and said second elongated, solid state material region have 
different lengths so that these two solid state material regions 
reach different depths inside said solid substrate, 

5<1« (Previously Presented) A semiconductor device as in 
claim 52 in which said elongated, solid state material region 
and said second elongated, solid state material region differ in 
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electrical conductivity by at least one order of magnitude from 
that, of the material of sold semiconductor material pocket, 

55. (Canceled) 

56. (Previously Presented) An integrated circuit as in 
claim 1 in which: 

material of snid sol id material pocket and said solid state 
material region are solids which are 100* dense, substantially 
chemically pure and uniform, and non-contaminatinq, and 
impervious lo contaminating gases? 

said solid state material region is stressed to favorably 
affect, a device performance, and has a rounded bottom of zero 
width so that lateral mismatch stresses at the bottom in the 
zero width direction is also zero, 

said electronic rectifying barrier is located within a 
specified distances, with a fractional micron accuracy, from a 
designated point inside said electronic rectifying barrier to 
achieve a beneficial proximity effect; and 

said specified distance being selected from the group 
consisting of one micron and O.i microns. 

57. (Previously presented) A mass-produced, low-cost 
miniaturized solid state device comprising? 

a first solid state material of a first conductivity type, 
o second solid state material of a second conductivity type 
positioned under the first solid state material, the first and 
second solid state materials having respective adjoining 
portions ; 

a signcil-transl ati ng, rectifying barrier region lying 
between the respective adjoining portions; and 
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a device material region starting at least in the first 
solid state material and extending toward the rectifying barrier 
reqion to form o bottom which is within a micron of a selected 
poinL inside Lhe rectifying barrier region; 

« major portion of « top surface area of device chip being 
occupied by circuit elements themselves and not by inert or 
inactive device material reqions thereby achieving radically 
improved, device miniaturization. 

i>8. (Previously Presented) A mass-produced, sol id state 
device as in claim b7 in which the rectifying barrier region is 
selected form the groxip consisting of pn junction, meuu 
semiconductor or SchoLtky barriers, heterojunction, metal-oxide, 
other electrically rectifying barriers, and a mixture thereof; 

at least one of the first and second solid state materials 
is selected from the group consisting of Si/ Ge, GaAs, InP, 
inSb, intrinsic semiconductor , III-V semiconducting compound, 
II-VI semiconducting compound, and a mixture thereof; 

the device material region penetrates through the 
rectifying barrier region to reach the second solid state 
material and, in combination with the rectifying barrier region; 
electrically isolates device components from one another; and 

a bottom of the device material region is loss than 0,1 
microns and close to zero microns below the rectifying barrier 
region. 

59. (previously Presented) A mass-produced, solid state 
device as in claim 57 in which the device material region has a 
bottom which is closer to ?.cro microns than 0.1 microns below 
the rectifying barrier region. 
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60. (Previously presented) A mass-produced/ solid state 
device as in claim 57 in which the device material region is an 
elongated device material region; is accurate to less* than o 
micron in a dimension selected from the group consisting of 
shape , size, depth , and chemical composition profiling; and 
consists essentially of a device material selected from the 
group consisting essentially of nir, n <jas, oxide, nitride, 
gloss, organics, semiconductor, met.nl , i n termetallics , 
dialectical material, other electrically insulating material, 
and a mixture thereof. 

61. (Previously Presented) A mass-produced, solid state 
device ns in claim 60 in which a bottom of the elongated device 
material reqion is close to zero microns below the rectifying 
barrier reqion. 

62. (Previously Presented) A mass-produced, solid state 
device as in claim 60 in which the elongated, device material 
region has an intentionally designed and produced rounded 
bottom having a curved peripheral surface therenl.; 

the recti fyinq barrier region adjoining the rounded bottom 
of the elongated device material region and having a matching 
curved peripheral surface thereon thereby passivating and 
di Tferentially cxpandinq greatly the curved peripheral surface 
of the rectifying barrier region for protection against Type I 
contaminants, for eliminating wasteful central flat portions at 
bottoms of similar device material regions in prior art devices, 
for reducing mismatch thermal stresses leading to electrical 
device failures, for minimizing electrical field gradient across 
a surface passivated and expanded, rectifying barrier region, 
and for improving mechanical and electrical device yields and 
reliabilit ? es . 
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63. (Previously Presented) A mays-produced, solid state 
device as in claim 57 in which only a minor portion of a top 
surface area of device chip is not occupied by device circuit 
elements themselves; 

said device circuit elements having no centrally largo and 
flat bottoms as in oxidized isolation bottoms of Peltzcr and 
Murphy devious, thereby achieving radically improved device 
miniaturization. 

64. (Previously Presented) A mnss-produced, solid state 
device as in claim 57 in which the first, solid state material is 
purposely broken up into a plurality of smaller material patches 
so that mismatch stresses from varying coefficients of material 
thermal expansions are reduced in proportion to the smaller size 
of the broken material patches thereby improving device 
performance. . 

65. (Previously Presented) A mass-produced, solid state 
device as in claim 57 in which the device material region is an 
elongated, cylindrical device material groove having both an 
aspect ratio of over 3 to 5 and a cylindrical radius of less 
than one micron, and is oriontod generally normally of u r.op 
surface of the second solid state material. 

GG« (Previously Presented) A mass-produced , solid State 
device as in claim 6b in which the elongated, cylindrical device 
material groove is purposely tilted relative to atop surface of 
the second solid state material so that r.he device material 
groove is above a bottom piano of the rectifying barrier region 
at some places where the groove depth is less than zero (or 
h<0) r substantially coincides with the same bottom plane of the 
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rectifying barrier region at another place where the groove 
depth is zero (i.e., h = 0), but lies below the same bottom 
plane of the rectilyincj barrier region at other places where the 
growth depth is greater- than zero (or h>U). 

67. (Previously Presented) A mass-produced, solid state 
device as in claim 65 in which the elongated, cylindrical 
device material groove has a cylindrical radius of less than one 
micron. 

68. (Previously Presented) A mass-produced, solid state 
device as in claim 65 includinq at least one additional, 
clonqated, cylindrical device material groove oriented normally 
of a top surface of the second solid state material, and 
microscopically close to the other elongated, cylindrical device 
material groove; 

both the two device material grooves having sizes of less 
than two microns and different lengths to thereby extend 
vertically downward from a common higher, vertical level to 
different depths into the second solid state material . 

69. (Previously Presented) A mass-produced, solid state 
device as in claim 6b in which a bottom of the elongated 
cylindrical device material groove is above the rectifying 
barrier region so as to have a groove, depth of less than 0.1 
microns but m i c. roscop-i ca 1 1 y close to v.ero microns and designed 
specifically for at least one of thermal, maqnel.io, and 
electrical contacting or fox* optical communication to the 
device, without actual physical exposure Lo ambient of the 
second solid stale material. 
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70- (Previously Presented) A mass-produced, solid state 
device as in claim 65 in which the elongated, cylindrical device 
material groove is real-time feed-back controlled to submicron 
accuracy in a depth to as close to zero microns below the 
rectifyinq barrier rcqion as possible r yet still to have a 
meaningful device yield to bo commercially viable because of the 
submicron depth accuracy. 

71. (Previously Presented) a mass-produced , solid state 
device as in claim 65 in which the elongated, cylindrical 
device material groove has a rounded bottom? and 

the rectifyinq barrier region adjoins n rounded bottom of 
the device material groove at a curved peripheral surface 
thereof, thereby maximizing the peripheral surface expansion and 
minimizing electrical field gradient across the rectifying 
barrier region to improve device yield and manuf acturability . 

72. (Previously Presented) A maco-produced , solid state 
device as in claim 57 in which the device material region is an 
elongated groove having a microscopically precise groove bottom 
surface suitable lor introducing a premise nniount and shape of a 
foreign matter through the newly iormed, highly precise groove 
bottom surface, thereby achieving microscopically precise, three- 
dimensional control as to shape, size, and position of a region 
of the foreign matter introduction into the device. 

73. (Previously Presented) A mass-produced, solid state 
device as in claim 57 in which the device material reqion is a 
vertical and electrically insulating, elongated device material 
groove; and 

a lower end of the vertical, elongated groove has a 
centrally rounded bottom of Rubstant. i al 1 y vsoro width in a 
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direction parallel to a top major surface of the second solid 
state material whereby mismatch stresses in i.ho direction 
arising from varying coefficients of thermal expansions of 
different materials in the device are substantially zero in the 
direction thereby improving device yield, performance , and 
reliability. 

74. (Previously Presented) A mass-produced , solid state 
device as in claim 57 in which the rectifying barrier region has 
a curved peripheral surface to achieve enhanced device 
reliability; increase yield; decreased cost; improved junction 
surface passivation; increased packing density; increased 
switching speed; reduced noise, instability, leakage current, and 
electrical shorts; improved breakdown voltayv; controlled 
carriers generation, movemeni. f and recombination at or near the 
junction region peripheral surface; and regulated 
optoel ectromagnetic interaction of the rectifying barrier 
region with ambient or contacting material. 

7b. Canceled 

76, (Previously presented) A commercially mass-produced IC 
of Claim 1/ in which a selected surface of one or said solid 
substrate, said solid material pocket, and said rectifying 
barrier contacts a non-flat surface or a number of the rest of 
said solid substrate, said solid material pocket, and said 
rectifying barrier; said number being one or two. 

77. (Previously presented) A commercially mass-produced IC 
of claim 76 in which: 
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said selected surface is selected from the group consisting 
of y side surface, a top major surf nee, and a bottom major 
surtacc? and 

. having a shape selected from the qroup consisting of: (a) <j 
round surface; (b) a inn jor-portion rounded surface; and (3) a 
surface rounded in its entirety . 

78. (Previously presented) A commercially mass-produced IC 
of claim 1 in which, on a vertical cross-sec:tion thereof, two 
selected points on at least a number of a top major surface of 
said solid substrate, a top and a bottom major surfaces of said 
solid material, pocket, a top and a bottom major surtuces of 
said rectifying barrier, and a bottom major surfaces of said 
solid state material region arc at two different vertical 
levels; 

said number being selected from the group consisting of 
one, two, three, four, five, and six. 

79. (Previously presented) A commercially moss-produced IC 
of claim 1 in which, on a vertical cross-sent ion thereof, two 
selected points on at least a number of a top major surface of 
said solid substrate, a top and a bottom major surfaces of said 
solid material pocket, a top and a bottom major surfaces of snid 
rectifying barrier, and u bottom major surfaces of said solid 
State material region are non-flat, but curved in ci way selected 
from the group consisting of: (a) a substantial portion* thereof 
curved; (b) n major portion thereof curved; and (3) curved in 
its entirety. 

80. (Previously presented) A commercially mass-produced IC 
of claim 1 in which, on a vertical cross-section thereof, n 
spocified portion on at least a number of a selected top *nd a 
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selected bottom major surfaces of said solid subs I. rate, a 
selected top and a selected bottom major surfaces of said solid 
material pocket, and a selected top and a selected bottom major 
surfaces of said ratifying barrier, ond a selected top and a 
selected bottom major surfaces of said solid state material 
region arc non-parallel to a number of said other selected 
surfaces except for a select.ee] nearby contacting surf nee; 

said number being selected from the group consisting of 
one, two, three, four, five, six, and seven. 

81. (Previously presented) A commercially mass-produced IC 
of claim 1 in which said substrate has a first top major surface 
and a second bottom major surface, and said electronic 
rectifying barrier has a third top major surface and a fourth 
bottom major surface; 

at least one of said firs I, second, third, and fourth majox* 
surfaces being non-parallel lo at least n number ot said other 
three major surfaces; 

said number being selected from i.he group consisting of 
one, two, and three. 

82. (Previously presented) A commercially mass-produced IC 
of claim 1 in which said rectifying barrier contacting said 
material region has ono of the following shapes: a) at least a 
selected portion of the contacting rectifying barrier is non- 
tlat; b) at least a selected portion of the contacting 
rectifying barrier is curved; c) at least a major portion of the 
contacting rectifying barrier is non-flat; d) at least a major 
portion of the contacting rectifying barrier is curved; c) said 
contacting rectifying barrier is non-flat in its entity; f> said 
contacting rectifying barrier is curved in its entity; g) said 
contacting rectifying barrier is non-flat subs tan t. i 1 y in its 
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entity? and h) said rectifying barrier substantially is curved 
substantially in its entirety. 

83. (Previously presented) A commercially mass-produced TC 
of claim 1 in which, on a verLical cross-section thereof, 
selected respective por Lions of a top major surface of s-wiid 
solid substrnte, n bottom major surface of said solid material 
pocket, and a Lop major surface of said rectifying barrier arc 
all curved; 

at. leas I. one of Lhree selected curved portions has a first 
peripheral surface contacting, aL a contact, area, a second 
peripheral surface of anoLher of the three selected curved 
portions? 

said first peripheral surf nee being differentially surface- 
expanded at said contact area over an area selected from the 
group consisting o± : (a) a specified portion thereof; (b) a 
major porLion Lhereof; (c) the entirety thereof; and (d) 
substantially the entirety thereof. 

84 . (Previously presented) A commercially mass-produced 1C 
of claim 57 in which said device material region comprises a 
cooling Fluid. 

85. (Previously presented) An IC of Claim 1, wherein said 
solid state material reqion has a bottom located within a 
specified vertical distance from a selected point inside said 
recti fyinq barrier; 

said specified distance being selected from the group consisting 
ot ; a) one micron; b) 0.1 microns; c) substantially zero; d) 
between 0 and 0.1 microns; and e). between 0 and 0.1 microns but 
closer to 0 microns than to 0.1 microns. 
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REMARKS 

Claims 1, 3, 5, 6, 8, 10, I*, 16, 1U-20, 22-26, 28, 30-34, 
36, 38, 45-50, 52-54, 56-74, and 76-85 arc pcndinq in this case. 
Claims 2, 4, 7, 9, 11-14, 17, 21, 27, 29, 3b, 37, 39-44, 51, 55, 
and 75 have been canceled* claims 2 and 20 are amended herein. 
No new matter has been added. 

Double P a tenting 

The Examiner has provisionally rejected Claims 1, 3, 5, 6, 
8, 10 f 15, 16, 18-20, 23-26, 20, 30-34, 36, 38, 45, 46,48-50 and 
56-61 as unpatentable on the ground ot nonstatutory obviousness- 
type double patenting as being unpatentable over claims 44-53 of 
copending U-S. Patent Applicant i on No. 08/483,930. Applicant 
notes that such application issued as U.S. Patent No. 7,038,290 
("the *2 90 pa ten l.") on May ?, ?006 and that the noted claims 44- 
53 correspond to claims 11-20 in the *290 patent. As such. 
Applicant will treat this as a nonstatutory obviousness-type 
double patenting rejection over claim 11-20 in the % 290 patent. 
This rejection is respectfully traversed. 

Present claim 1 is directed to a commercially mass-produced 
integrated circuit having a solid substrate ot one conduct. i vity 
type? a soiid material pocket of a different conductivity type 
having a side surface and positioned on a selected top surface 
of the substrate; a signal- translating , electronic rectifying 
barrier located between the solid material pocket and the 
selected top surface of the substrate; and a solid state 
material region adjoining the solid substrate, the electronic 
rectifying barrier, and the side surface of said solid material 
pocket; wherein the solid state material region has a depth 
accuracy of better than 0.13 microns and is continuously and 
perfectly bonded metallurgically to all ot the solid substrate, 
the solid material pooKet, and the rectifying barrier, without 
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the presence of thermally and electrically instil iJting voids and 
microcracks that visible at 1,000 times magnification in 
interfacial bondinq regions between the bonded device 
components . 

Applicant points out LhaL the present -invention is directed 
Lo commercially roa3S- produced integrated circuit devices, which 
are different than, and on orders of magnitude more difficult to 
manufacture than, the solid state and active semiconductor 
devices of the *290 patent. 

Specification 

The Examiner has objected to Lhe specification, alieqing 
that Claim 20 recites "a terminal portion" Jn line 17, but that, 
there is no antecedent basis for thin term in the specification. 
Applicant respectfully submits that this objection is obviated 
in view of the amendment to the Specif lea Linn. 

Section 1 12, Second Paragraph Re jections ( in def i niteness ) 

The Examiner has rejected ul.jimK 3, b, 20, 22-26, 28, 30- 
34, 36, .18 and 75 under 35 U.S.C. 112, second paragraph, as 
indefinite for the reasons set forth in the Office action. in 
view of the amendments made heroin, Applicant respectfully 
submits that these rejections have been obviated. 

Section 103 Rejections 

The Examiner has rejected Lhe pending claims under 35 
U.S.C. 103(a) as unp.iLenl.able over U.S. Patent No. 4,910,716 
pFenner") in view oi U.S. Patent No. 3, 341, 754 ("Keller") . 
This rejection is respectfully traversed. 

Applicant respectfully submits that the Examiner has failed 
to establish a prima facie case of obviousness. As set. forth in 
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MPKP 706.02, in order to establish a prima facie case of 
obviousness, the Examiner must/ among other things, provide nn 
explanation an to why one of ordinary skill in the art at the 
time the invention was made would have been motivated Lo m«ke 
the proposed invention. In the present case, the Examiner 
states that such motivation would be duo to "meet basic design 
needs". However, Applicant respectfully submits thai this is 
not accurate. 

In this regard, Applicant points out that the device of 
Tenner is a Fig. 1 device is on ;j "Varactor Diode" , which is an 
isolated, single unintegratcd semiconductor diode device; it is 
not an integrated circuit as is the present invention, Further, 
in the present invention, all claims are directed to 
commercially mass-produced integral. ed circuits that call for 
extremely high dimensional precision and quality/yield to be 
commercially profitable and mass-producible. By contrast, 
Fenner claims only a single, isolated un integrated semiconductor 
diode devi oe having no other similar neighboring devices to 
isolate from. As such, motivation for combining the Fenner and 
Keller references cannot bo found in simply meeting device 
design needs, and accordingly Applicant respectfully submits 
that the Examiner has not established a case of prima facie 
obviousness 

further, Applicants states that Fenner has a filing date 
more than eighteen years before the tiling date of Applicant's 
U.S. Patent No. 3, 430, 109, which clearly discloses the use of 
oxide isolating grooves of various bottom shapes (see, for 
example, col. id, lines 4-6), not just to guard the PN junction 
but, more importantly, to passivatc the PN junction and to 
electrically isolate neighboring .semiconductor devices on the 
same chip in an integrated circuit. furthermore, the oxide 
groove has a cylindrically rounded bottom with zero bottom width 
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to maximize device miniaturization for oxygen masked dif f usioii W 
process. The bottom of the oxide qroovc is down l.o 0.1 or near /;; 
zero microns below the PN junction region. r^ntreT^^ou^d^not 
r3i^ab-ly^ ^ a s t 

noj^&fi^l^^ In order to achieve 

junction passivation, Applicant. ' » oxide groove: provides a 
rounded 1>N junction peripheral surface with a very large, 
surface or differential surface expansion For minimum leakage 
currents and maximum breakdown voltage*. Only automatic qroove 
forming methods with real time feed-back control, as disclosed 
in Applicant's '109 patent (sec, tor example, col. 2, lines 38- 
68), and in other patents, can produce smaller than submicron 
groove sizes, depths, and locations, ^^rrd^ 

Furthermore, Applicant notes that, in his later U.S. Patent 
Application No. 154,300, filed Juno lb, 1971, and U.S. Patent 
No. 4,946,800, filed August '/, 1973, he disclosed that a rounded 
groove bottom reduces thermal mismatch stresses, and con, 
according to mobility tests, modify the stress and strain in 
silicon to improve device other performances. Applicant's U.S. 
Patent No. 3,585,714 patent deals in Figs. 6-7 hundreds of. 
integrated devices on a single chip. Later patents are for new 
applications dealing with thousands, millions, and billions of 
physically integrated circuit, devices on a single chip. The 
many, many components are electrically isolated from one another 
on a single chip by Applicant's unique oxide isolating grooves. 
The layer thicknesses, dimensions, radii, positions, depths, and 
stresses and strains in individual device components arc orders 
of magnitude different, from other device*. They are much more 
difficult to produce than those in Fanner's singular, un- 
integrated diodes. Applicant's '109 patent, which wr*s filed in 
1965, not only clearly discloses but, more importantly, explains 
in great details the minimum requirements, exact procedures, and 



26 

PjtfiE 3W34 g RCVD AT 10OOOO8 11:39:16 PPA [Eastern Daylight Time| a SVR:USPT0CFXRF-1f19 8 DMS:2738300 # CSID:16106803853 9 DURATION 0ni»ss):0&64 



□CT-02-2006 22:42 From: KEITH R LANGE 



16106883853 



To:USPTO 



P. 31 



special automation equipment and technique to make the unique 
oxide-isolating grooves of zero boi.i.om widths enabling highly 1 
miniaturized modern electronics 

Moreover, Applicant notes thai, in Former (see Figure 1), 
whether the 4/3 rectifying barrier between layers 4 and 3 is a 
FN junction or Schouiky barrier, the vertically tlat or planar f 
non-c:urved, and unexpended (corl.fnnly not "dillerentially 
.snrface expanded") junction peripheral surface was met by the 
equally vertically flat or planar and having non -expanded nor 
differentially expanded side surface on the pocket 7. Note that 
the meLal or p-conductive layer 4 not only is flat-sided, and 
totally and irrelevantly above Ihe weakly n-conductive 
semiconductor layer 3 by approximately 0.1 to 7 microns. Sec 
Fenner- at col. 2, lines r>5-60. The n-conductive semiconductor 
layer 3 is also C la t. -aided and totally above the hemi 
cyli ndr 1 ml ly "rounded" channel bottom of channel 7. Hence, the 
PN or ScholLky rectifying barrier 4/3 is already over 0.1 and 2 
microns above l.he "curved" porl.iun of l.he chHnnel bottom /. The 
rectifying barrier wjjs guarded but not pnssi voted, and was 
easily contaminated by mei.nl r or dust particles to cause the 
same worldwide leakage current epidemic resulting in poor device 
yield and h i yh cent, explained in *1C)9, at. col. 4, line 56 to 
<:ol. 5 f line 41. Further, the flat-sided peripheral surface of 
the barrier has absolutely no surtacc expansion or differential 
surface expansion - another feature of Applicant's unique oxide 
grooves. Accordinqly, the device of Fenner does not have 
pnssivated PN Junctions, expanded barrier peripheral surface, 
nor stress and strain relief for lack of curvature on the 
peripheral surtacc, and other features of Applicant's patented 
devices . 

Applicant further notes that there is uo other device to 
isolate from on the same chip. In the Fenner device, whether 
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the annular channel 7 shape is cylindrical, spherical , 
paraboroidal, conical, flat, or rounded (See Applicant's *10y 
paLent at col. 2, lines 5-6) bad nothing to do with the device 
breakdown voltaqc f icakaqc current, and device yield, and liLLle 
to do wilh the overall diode size or miniaturization. Yet 
device miniaturization is extremely important, in modern 
niicroftlficl.ronic.s where high mini a to r i xot Lon is absolutely 
necessary. without device yield, there would be no products to 
sell- Without device miniaturization, there is no device 
miniaturization and, therefore, modern electronics, regardless 
of what the channel 7 shape, thickness, or location. The 
dimension of the various diode dimensions, the accuracy of the 
diode component dimensions, or the bonding qualities between the 
different diode component materials are then unimportant or 
irrelevant* 

Applicant further notes that the use of intx'insic: 
semiconductor material- together with other doped semiconductor 
materials on the same semiconductor device was first 
specifically disclosed as Figures 3a and 3b in Applicant's 
aforementioned 154,30 application, over nine years before 
irenner. But the use of intrinsic semiconductors was not claimed 
until Applicants' U.S. Patent Application Nos. OB/483,937 and 
08/483,938, both filed on June 7, 199b, which generally claim 
the use of silicon on intrinsic silicon were tor improving the 
impact resistance at these mixed intrinsic and doped 
semiconductor, single-material (e.g., silicon) devices. Still 
later, when the semiconductor, industry was dead stuck at 100 nm 
devices because the very thin gate layers wore always leaky, 
Applicant found that the new worldwide leakage currents arose 
from mi smatches of thicknesses and thermal expansion 
coefficients of the gate layer relative to the substrate. The 
first or several proposed solutions was the use of silicon on 
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intrinsic semiconductor in "sirtqie-matcricj 1 circuits." Intel 
tried this approach with "int rinnic; silicon siLting on top of 
silicon." The leakage: current was dias Lical 1 y reduced by .1 , 000 
times. The 90 nm barrier was broken, so was 65nm and possibly 
35 i mi . Applicant could not claim this early because the 
worldwide universal thin gate layer problem did not. exist before 
about 2002. 

Accordingly, Applicant respectfully submits that Fcnner 
docs not cot forth an enabling disclosure o£ the subject matter 
claimed in ,f.h« present, fippl i cat. i on, as supported by Applicant's 
discussion of the development of l.ho art in this field, 
specif icully with. respect to the use of unique materials 
thicknesses, con f i gum t.i ons , and thermal mismatch coefficients, 
radii of curvature, processing steps, and equipment for making a 
commercially mass-producible and profitable inteqraled circuits 
for the new technologies listed below. 

Accordingly, Applicant respectfully submits that the 
withdrawal of the outstanding rejections under Section 103 i.s 
appropriate and is respectfully requested. 

Conclusio n 

Applicant respectfully submits that the claims arc in 
condition for allowance, and an early notice to thnt effect is 
respectfully requested. 

Please direct any questions concerning this Response to 
Applicant' h undersigned representative, who enn be reached 
directly at (610) 869-6302. 



Respectfully submitted, 

HALL, VANDE SANDS & PEQUIGNOT, LLP 

ATTORNEYS FOR APPLICANT 




Keith R. Lanqe 
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